Study Design. A systematic review of prospective cohort studies in low back pain.
There is increasing acceptance that psychosocial factors play a crucial role in the transition from an acute episode of low back pain (LBP), or a sequence of such episodes, to a chronic back disorder, and that they may also be etiologic factors. 4, 33, 49 However, to date, there has not been a systematic review critically appraising the scientific evidence relating to individual psychological factors with an emphasis on clinical settings. Although screening for psychosocial risk factors and intervention targeting them, has been implemented with reported success, 59, 33 clarification of the evidence may considerably enhance efficacy in both.
The issue is confounded with information from different clinical environments under different health care systems and with different measures of outcome. The quality of the psychological measurements in terms of their psychometric properties, their utility in directing interventions, and their underlying validity needs to be considered. Psychological questionnaires applied to populations experiencing pain have been criticized for their inclusion of criterion contamination (in which items could be measuring either physical or psychological states, but considered to be an indication of only one of these). 17, 44, 45 The interpretation of questionnaires developed in and for one population (e.g., psychiatric patients) but applied indiscriminately to pain patients is an additional complication. 46 Questionnaires specifically developed as trait measures (stable characteristics) are not sensitive to change. 1, 40, 65 Furthermore, if it is unclear what a questionnaire is measuring, it becomes difficult to focus interventions aimed at changing the purported concept. The use of different outcome measures to represent chronicity impedes the understanding of underlying mechanisms. Chronicity has been described in terms of persisting symptoms, disability, and work status. Finally, different population sources (clinical and occupational settings) will not necessarily share the same characteristics.
These confounding issues will be duly considered in this review to identify robust correlations between psychological parameters and chronic sequelae of LBP.
Objectives
This review aims to estimate the strength of evidence from prospective cohort studies suggesting that psychological factors influence the transition to chronicity in LBP patients. The value of these factors to inform screening and interventions will be considered.
The following questions were addressed, so far as is permitted by the published literature reporting psychological factors as predictors of LBP outcomes:
1.
What is the methodologic quality of the evidence? 2. How satisfactorily have psychological factors been measured? 3. Do the findings differ across environments (primary care settings, clinics, and workplace), or in terms of selected outcome measures (occupational vs. clinical)? 4. What are the most consistent psychological factors predicting LBP outcomes, and is there evidence that their influence exceeds that from clinical/demographic variables in studies in which these were included?
Methods
Scope of the Study. The selection criteria for inclusion of studies were:
• Prospective cohorts concerning LBP (considered the appropriate route to best evidence for questions about prognosis 50 ) • Subjects with acute or subchronic LBP (as opposed to a specific diagnosis/pathology or chronic symptoms) Measurement of at least one psychological variable at base line (including affect, cognition, anxiety, beliefs, coping, etc.)
The following were excluded:
• Retrospective studies • Studies that included only social, demographic, or clinical variables • Studies that specifically did not study the transition from acute to chronic • Studies that investigated psychological factors predicting incidence of back pain • Studies investigating psychological processes in chronic (more than 3 months) back pain
Searching. Electronic database searches of Medline, Amed,
and Knowledge Finder were carried out in October 1999, and included various combinations of a variety of keywords (e.g., prospective, back pain, psychological measures, psychological, cohort, longitudinal), with no language restriction, resulting in 176 hits. After excluding papers that did not fit the inclusion criteria, a further electronic search was carried out on author names from successful hits. Hand searching the journal Spine from 1982 uncovered 6 further studies. Hand searching the journal Pain from 1982 and searches of personal databases did not lead to additional studies. (Full details of the search strategy are available on-request from the authors.)
The papers were scrutinized and assessed for inclusion/ exclusion criteria. The selected studies were divided into three groups depending on the research setting: "primary care" (i.e., general practice, state national health surgeries, etc. [n ϭ 9]), "clinics" (orthopedic, chiropractic, osteopathic, hospital outpatients, etc. [n ϭ 10]), and "workplace" (workforce participants [n ϭ 6]). In total, 25 papers were identified reporting investigation of psychological factors as predictors of the transition from acute to chronic LBP. It was noted that some papers were based on findings from the same sample; these publications have been counted as one study, resulting in 18 independent studies overall, but information contained in all 25 papers was included in the assessment process. Assessment Protocol. Two reviewers, each blind to the other's assessment, coded each paper on the basis of predetermined criteria. One of them specializes in research methods/ epidemiology and psychological measurement, whereas the other was a clinician researcher specializing in back pain. They then met to discuss and reach agreement on any differences in coding. A sample of the papers (n ϭ 6, two from each environment) was assessed blindly by a third experienced reviewer. All three reviewers then met to reconcile remaining minor differences. An independent statistician performed the statistical conversion of reported results to effect sizes.
Criteria for Assessing Prospective Cohorts. The criteria applied in this review were based on general evidence-based medicine guidelines for prognosis and etiology, 50 guidelines specific to back pain research, 58 and issues specific to psychological measurement in pain. 46, 65 These criteria were divided into three sets, and enabled 'yes/no' coding according to the presence of each criterion in the published reports. (Full details of the criteria are presented in the Appendix.)
The first set focuses on methodologic merit derived from evidence-based medicine principles, and includes early recruitment, exclusion/inclusion criteria, dropout rate, and comparison of baseline variables between complete sets of data and dropout subjects. The second set focuses on the quality of psychological measurement, and includes multiple instruments and selection of measurement tools developed specifically for this patient population. The third set includes statistical considerations, such as sample size and use of appropriate multivariable tests together with provision of information enabling the calculation of effect size. In addition, papers were coded for details that provide useful information relevant to the research question, including measurement of outcome on at least two occasions (providing short-and longer-term follow-up), 15 and measurement at a minimum 12-month follow-up.
Assessment of Criteria. Each criterion was examined for
presence or absence in the study reports. When a clear demarcation could not be applied strictly, a decision based on concordance between independent reviewers was applied. The reviewers' independent decisions were in concordance 98% of the time. The remaining 2% (6 items) were debated and agreement was achieved. Finally, a summary rating for each domain (methodology, psychological measurement, and statistical analysis) was constructed and is presented under a "star" system: *** Good, meets all main criteria ** Acceptable, meets Ͼ1 main criterion * Unacceptable, meets Յ 1 main criterion The studies were then scored for overall methodologic quality on the basis of the number of stars awarded across the three domains (maximum ϭ 9): 8 -9, high quality 6 -7, acceptable quality 0 -5, unacceptable quality Because the decisions concerning quality are somewhat subjective, even with the utilization of explicit coding criteria, none of the studies were excluded from the analysis, presentation of results, or discussion. The presentation of results for all studies will permit the reader to assess independently the weighting they might wish to attribute to each study, and also presents a complete picture of current evidence.
Results
Table 1 displays summary information on the population for each study (country, sample size, outcome measure, and information on the additional criteria). It also presents the quality ratings for methodology, psychological measurement, statistical analysis, and the overall quality rating.
It was found that outcome was measured according to several different parameters over differing time periods. For the purposes of this review, these variables were taken to represent measures of unfavorable outcome (reflecting persisting pain and/or disability). These mea- ; categorization of patients into no pain, intermittent pain and constant pain through 12 months 35 ; work status at 6 months 36 ; time to return to work 37 ; days off work because of back pain in the past 12 months (measured retrospectively) 22 ; and disability and pain. 21, 63, 66 In terms of overall quality, two studies were rated as high quality and four were rated as being of acceptable quality. Table 2 gives details of the coding of the methodologic criteria. Five studies specifically reported interviewing patients within 3 weeks of onset. The study by Thomas et al 54 included psychological measurement before onset. Klenerman et al 35 measured psychological factors within 1 week of presentation, whereas Burton et al 8 subdivided their sample and separately analyzed patients who were assessed within 3 weeks. Cherkin et al 11 reported that less than 20% of their sample had a history in excess of 3 weeks, while Gatchel et al 25, 26 measured baseline variables less than 2 weeks from injury in 54% of their sample.
Inclusion criteria were described in most studies, but only a few outlined the criteria for exclusion. Although many studies recorded previous histories of LBP and known confounding variables, it was not always clear how (or if) these variables were entered into the analyses. Of the studies carried out in primary care, all but one 38 measured outcome both in the short-term and a longer term. In contrast, only two of the clinic studies 25, 26, 28 measured outcome twice, and four others measured outcome only at 6 months or less. 5, 10, 24, 43 Two workplace studies measured outcome only once (at 6 months or less). 36, 37 Twelve studies achieved 'acceptable' loss to followup. There was no substantial difference between environments in this respect, yet studies performed in the USA achieved rather better follow-up proportions than those from other countries. There were four studies that compared baseline factors between patients who completed the follow-up measurements and those who did not. Eleven studies (61%) were considered of acceptable methodologic quality.
The ratings for the quality of psychological measurement are presented in Table 3 . The most commonly measured factor was distress (commonly labeled "depres- 21 Wahlgren et al. 63 Estlander et al. sion"); this was measured in six studies using an instrument specific to this population, in three studies using generic instruments, and in one study with a single item. Overall, 11 studies (61%) were considered acceptable in quality of psychological measurement tools. The assessment of the quality of statistical analysis is given in Table 4 . Unlike the previous tables, which group studies based on the same population sample, the statistical coding was carried out separately for each study. This enabled the calculation of effect sizes for each analysis. Eleven studies provided acceptable statistical information on psychological variables as predictors of chronicity. This information is, however, based on heterogeneous instruments and outcomes, so pooling the data in a metaanalysis would not be appropriate. In general, there was little consistency in how results were reported across the studies. In particular, the use of discriminate analysis was reported incompletely and, when multiple regression was used, the change in R 2 associated with a particular predictor was not included. Logistic regression tended to be reported rather better, with odds ratios being the commonly quoted statistic.
So the various studies could be compared, effect sizes were computed when possible. In most cases, this was done using the various transformations listed by Rosenthal. 47 Cohen's effect-size statistic (d) is measured in standard deviation units, 12, 13 and the following arbitrary criteria are given for assessing the magnitude of effect: d ϭ 0.2 (small), d ϭ 0.5 (medium), and d ϭ 0.8 (large). In many cases, the studies provided insufficient detail to calculate these effect sizes. Table 4 summarizes the statistical assessments. Several studies 5, 37, 61 did not take a multivariate approach to their analysis, so there was no control for known predictors and the unique relative contribution of psychological factors could not be determined. Some studies 61, 63, 66 did not identify a relevant outcome from psychological factors, thus limiting their power for prediction of chronicity. In other studies, psychological factors are either unspecified, combined to produce composite scores, or are entered into the model as part of a block in which statistics for the individual components are not calculated or quoted. 10, 21, 22, 35 Several studies, though, did carry out multivariate analyses including demographic and physical variables being entered into the model first, two of which were based on large samples.
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Summary of Main Findings
The major findings are based on the six studies that were rated as being of high or acceptable quality on the three main criteria. Methodologic weaknesses in two-thirds of the studies resulted in insufficient evidence being available for the assessment of numerous psychological variables. However, the findings from these studies are represented in the tables and do not contradict the main findings reported below.
Psychological Distress/Depressive Mood
Because of the properties of measurement instruments used in the studies, it was not possible to differentiate satisfactorily between psychological distress, depressive symptoms, and depressive mood. The term "distress" is adopted in this review to represent a composite of these parameters. The most consistent finding was that distress is a significant predictor of unfavorable outcome, particularly in primary care; the evidence came from two highquality and two acceptable studies. 11, 18, 19, 21, 54 Multivariate analyses in these studies demonstrated that this effect was independent of clinical factors, such as pain and function at baseline. The moderate effect size for distress was similar across these studies (d approximately 0.4, and odds ratio approximately 3). The combination of depressive symptoms and somatization (Distress and Risk Assessment Method [DRAM]) was not found to predict clinical outcome in a multivariate analysis in the one acceptable study that studied it, though the depressive symptoms component did significantly discriminate between 'recovered' and 'nonrecovered' patients at 12 months. 8 The four other studies that examined distress had an unacceptable overall quality rating.
Somatization
One high-quality study and one acceptable study found somatization scales to predict unfavorable outcome. However, they varied in their effect size, ranging from d ϭ 0.2 18 to d ϭ 0.6 8 for 1 year follow-up, and d ϭ 0.9 at two year follow-up. 19 The two other studies that examined somatization had an unacceptable overall quality rating.
Personality
The Minnesota Multiphasic Personality Inventory (MMPI) subscale of hysteria was reported to be a predictor of return to work with an odds ratio of 1.5 in one acceptable study, 25, 26 but this result was considered statistically unreliable. The two other studies that examined the MMPI had an unacceptable overall quality rating.
Cognitive Factors
One acceptable study 8 found subscales from the Coping Strategies Questionnaire to be predictive of unfavorable outcome, where d ϭ 1.09 and 1.88 for praying/hoping and catastrophizing, respectively (the latter being related to acute patients). One study of acceptable quality found that fear avoidance was not retained in a multivariable model that included other psychological factors predictive of outcome. 8 The five other studies that examined cognitive factors had an unacceptable quality rating.
Discussion
The role of psychosocial (as opposed to psychological) factors in the incidence of back pain and their influence on delayed return to work recently have been reviewed comprehensively. 29, 55 Although the present review covered some of the same literature, the focus was quite different; it was specifically concerned with the role of psychological factors in the transition from acute presentation to chronicity in LBP. This focus dictated the criteria for determining acceptability of the reviewed studies (methodologic merit, psychological measurement, and statistical considerations).
The methodologic quality of the papers studied was highly variable. Only five studies succeeded in interviewing most of the patients at what can be considered an acute stage, which is essential for establishing a clear timeline between psychological factors at acute stages of LBP and the progression to chronicity. The remaining studies either included a mixture of acute and subchronic patients or recruited just subchronic patients, making their findings considerably more difficult to interpret and shedding only limited light on the primary question. The recording of inclusion and exclusion criteria was especially variable. On the basis of the information available, though, it seems reasonable to conclude that these cohorts generally represented the heterogeneous group of patients labeled as nonspecific LBP (i.e., they were without detectable pathology and may be considered as a "pain" population). Only 12 studies, most of which were carried out in the USA, achieved an acceptable follow-up rate. These, and the four studies that compared complete baseline data with those lost to follow-up, have the potential to offer useful information. Early recruitment appears to be coupled with high loss to follow-up. This might be related to the fact that many primary care patents consulting with a new onset of simple LBP do not consult again within 12 months 14 ; they may be disinclined to return questionnaires about a problem they do not see as relevant to themselves some 12 months later. The high proportion of methodologically unacceptable studies (45%) highlights the danger of drawing conclusions from single reports in the literature.
A wide range of psychological domains was investigated, purportedly covering depression, distress, personality, and cognitive factors. Depression tended to be measured by instruments that evaluated depressive mood rather than clinical depression. They included the modified Zung scale, which was developed specifically for back pain populations. This instrument, when combined with the Modified Somatic Perception Questionnaire, forms the DRAM, 41 which has been shown to perform well in LBP populations. The Beck Depression Inventory 2 has also been used, but this measure was developed originally to measure depression in psychiatric and normal populations, and contains a subsection of somatic items. It is generally accepted that pain patients will tend to endorse the somatic items and inflate their overall score of depression. 65 Findings from studies using the Zung and DRAM can be considered reliable, but studies using the Beck Depression Inventory should be viewed with caution. Two studies utilized generic instruments to measure psychological distress. The General Health Questionnaire (GHQ), has been used widely and validated in clinical populations, and it has a 12-item version that discards somatic items. The Symptom Check List (SCL-90-R) 16 aims to provide a global distress score. Although it has shown poor psychometric properties when applied to pain populations, 6, 7, 56 it is considered acceptable as an independent subscale in back pain populations. 3 Information from the GHQ and SCL-90-R is useful, with the GHQ weighted higher because of its exclusion of somatic items and superior reliability and sensitivity.
Only one prospective cohort was found in which fear avoidance beliefs were measured directly. The Fear Avoidance Beliefs Questionnaire did not significantly predict outcome in a multivariate model, thus indicating that it does not contain unique predictive qualities independent of other psychological measures already entered into the model. Another study created a composite measure by adding scores on pain, disability, depression, and somatic perception, which was labeled "fear avoidance." Although it emerged as a significant predictor of chronicity, it is psychometrically imprecise.
The measurement of cognitions included The Multidimensional Locus of Control 64 and the Coping Strategies Questionnaire. 48 Although these questionnaires are used extensively in the research of pain patients, 57 interpretation of the results is often difficult and the implications for intervention are sometimes obscure. 30, 32, 66 However, coping strategies were successfully measured in one study, 8 in which it was found that catastrophizing was a significant predictor with a large effect size in acute patients. Personality has been investigated with the MMPI but, because personality is generally considered a steady trait, it is hard to see the utility for interventions. 1 Overall, psychological measurement in prospective cohorts could be improved by focusing on validated instruments measuring factors that are appropriate to LBP patients and amenable to clinical intervention. However, there are two areas of psychological risk that are surprisingly underrepresented in the current research: fear avoidance and catastrophizing. The limited use of measures of anxiety and fear is surprising because the concept of fear, whether applied specifically to activity or described as anxious mood, is currently a theoretical and research focus. 59, 62 Although it is felt that pain-related fear and avoidance appear to be an essential feature of the development of chronicity, the support from prospective studies is currently sparse. However, there is emerging evidence from clinical trials that addressing fear avoidance can have a beneficial influence on outcomes.
9,60 Catastrophizing, broadly described as an exaggerated orientation towards pain stimuli and pain experience, 51 is considered to be a maladaptive coping mechanism. Theoretically, it is of great interest as a risk factor because it has been described as an explanatory construct for variations in pain and depression in chronic pain patients. 31 An overlap between catastrophizing and depression (or emotional distress) might explain why the effect size for catastrophizing was high in the one study that measured it, and why, once entered in the step-wise regression, distress did not appear to significantly predict long-term disability. 8 Unfortunately, the majority of research suggesting that catastrophizing 'predicts' disability and pain independently of depression is based on cross-sectional studies, 52 or is based on groups with different disorders. There is clearly a need for prospective studies to clarify the independent properties of the concept of catastrophizing from those that overlap with negative mood or distress.
In summary, distress and somatization are confirmed as having a role in the progression to chronicity in LBP. The role for other psychological factors (notably fearavoidance beliefs and catastrophizing) was not confirmed by the available evidence, despite support for their importance from elsewhere. The increasing emphasis on psychological factors in current guidelines, 34, 49 which recommend their consideration at an early stage, is supported by these findings, although their recommendations may go a little beyond the current evidence. It is clear that, as yet, a comprehensive picture of the role of psychosocial factors is lacking, thus limiting the potential for optimally targeted interventions. Although there remains a need for further prospective studies to disentangle the various psychological parameters, such as fear avoidance and catastrophizing, there is nevertheless sufficient evidence to justify clinical trials of interventions that address those that are known (or strongly suspected) to be involved in the transition from acute presentation to chronicity in LBP (such as distress and somatization).
Conclusions
This systematic review of the literature has found evidence for the influence of certain psychological factors in the progression to chronicity in LBP, but the role of others remains uncertain.
There is strong evidence for the role of psychological distress/depressive mood in the transition from acute to chronic LBP. The effect size was moderate, but exceeded that of physical clinical factors measured in the same samples.
There is moderate evidence for the role of somatization, but the effect size was found to be variable.
The evidence for fear/anxiety is surprisingly scarce; the single acceptable study that included fear-avoidance found it had no significant predictive power when analyzed together with other parameters.
There is limited evidence for the role of cognitive factors, coming from just one acceptable study. Concepts such as coping strategies, with special emphasis on catastrophizing, appear to be more predictive than locus of control.
The evidence for the role of a dysfunctional personality is limited to one acceptable study showing an influence on work loss. The implications for interventions are at best questionable.
Overall, this review suggests that psychological factors play an important role in the transition to chronicity in LBP, and that they may contribute at least as much as clinical factors. The present authors believe that the findings constitute a strong indication for the development and testing of clinical interventions specifically targeting psychological distress/depressive mood and, arguably, somatization, but other parameters, such as fear avoidance and catastrophizing, deserve consideration. However, there remains a need for further research into those factors for which evidence is lacking. Such studies should be conducted on large samples, with careful selection of measurements and efforts to decrease loss to follow-up.
Key Points
• The evidence implicating psychological factors in the transition to chronicity in LBP has been reviewed systematically by examination of reports from prospective cohorts.
• The quality of evidence was found to be variable, thus limiting the information on numerous potentially important factors.
• Substantial evidence was established for the role of distress/depressive mood and, to a lesser extent, somatization.
• In view of their purported impact, other factors (particularly coping strategies and fear avoidance) deserve further investigation through rigorous prospective studies.
course, be given to studies that achieved low dropout rates. The evidence from studies with higher dropout rates was considered acceptable if comparisons of baseline variables did not reveal statistically significant (or substantial) differences between those subjects who completed the study and those who did not.
Psychological Criteria
Multiple Psychological Factors Measured at Baseline. Because various psychological variables are highly correlated, there are theoretical advantages from testing more than one psychological factor, thus enhancing reliability and validity. Furthermore, with consideration for the complexity of human cognitive, emotional, and motivational factors, the present authors believed that more information would derive from the measurement of several psychological factors. This, in turn, may have implications for screening and intervention.
Appropriate for Back Pain Population. Psychometric instruments are often developed on a particular patient group, and may not be valid for other groups. The instruments used in the identified studies were checked as thoroughly as possible to determine whether they had been developed or revalidated in back pain populations, or in patients with physical illness in general. The availability of measures of reliability based on these populations was also considered, but the controversy in the current literature regarding commonly used instruments is such that the simpler rule of development or revalidation in pain/ illness populations was adopted.
Statistical Criteria
To assess the unique contribution of any one psychological factor beyond the known (or presumed) effects of other demographic or clinical risk factors, a multivariate analysis should be attempted. The analysis should be conducted hierarchically, with known (or presumed) predictors being entered into the model before the psychological factors are considered. 23 A second consideration relates to the degree to which the analysis informs about the transition from acute to chronic pain. To draw conclusions about predictors of this transition, the outcome variable in the analysis must relate, in some way, to the transition. This might be in the form of a categorical variable (movement from one category to another), a change along some relevant scale (e.g., disability or pain perception), or in terms of behavioral change (e.g., return to work). In summary, the statistical criteria include the following:
• Adjustment for known risk factors. Clinical factors, such as pain, disability, and radiation, together with demographic factors, such as age, sex, and job status (where applicable) should be entered into the multivariate analysis first.
• Multivariate analysis. Hierarchical or step-wise regression analysis or discriminant analysis, providing full details of variability, adjustment, significant criterion, and numbers included.
• Sample size of more than 300. What constitutes an adequate sample size for modeling multivariate relationships between factors is not universally agreed, but a sample size of 300 has been described as "fair" and a sample size of 500 has been described as "good." 53 Some statistical advisors and researchers consider that an arbitrary criterion of 8 subjects for each predictor variable entered in the equation can be considered suitable, but the possibility of bias in smaller studies permits less confidence in the results of the analysis. Studies with more than 300 subjects were given a higher rating.
